
patients that were fonnally housed in the intensive care unit are now housed on the general nursing units
where they still require the monitoring and treatment capabilities that were fonnally deliverable only in
the intensive care unit setting. Secondly, patient outcomes are optimized by moving them from the
intensive care unit to a general nursing unit setting as quickly as possible. The general nursing unit
environment is less stressful and more conducive to returning the patient to a more nonnallifestyle which
in turns accelerates the healing process. Thirdly, more chronic medical ailments are inherent to the
increasingly elderly patient population. Therefore, the monitoring needs outside of the intensive care
setting is rapidly escalating. These critical monitoring needs are fulfilled utilizing telemetry. Based
on these factors and the firm data used to determine today's telemetry needs, future needs were
extrapolated and the spectrum needs for the next ten years were calculated to be 12 MHz.

The telemetry manufacturers cannot feasibly begin development of technology utilizing a dedicated
spectrum allocation until that allocation is detennined. The manufacturers representatives in the
Workgroup estimate that a 3 year period will be required following the allocation to bring products to
market. This product development will include the necessary regulatory processes applicable to medical
devices. The hospital representatives estimate that a 3 year period will be required to prepare the hospitals
to acquire that technology. That preparation will accommodate the budgeting cycle and installation
activities related to the telemetry monitoring. These two 3 year periods are not necessarily concurrent.
Therefore, a minimum transition period of three to five years is recommended.



FINAL REPORT TO THE AMERICAN HOSPITAL ASSOCIATION
TASKFORCE ON MEDICAL TELEMETRY

December 17, 1998

1. WORKGROUP OBJECTIVE

The objective of the Physiologic Parameters Workgroup was to detennine the spectrum bandwidth
required to accommodate the needs of medical telemetry.

2. PATIENT SAFETY CONCERNS TODAY

In the current secondary user status, medical facilities proactively manage the patient risks associated with
interference by avoiding utilization of frequencies occupied by licensed users in their geographic area and
by reacting to transient interference from often unknown sources. This transient interference is
encountered several times per week (6-12 times depending on the reporting institution), potentially
affecting a significant number of patients.

The Physiologic Parameters Workgroup appreciates the need to reallocate spectrum related to digital
television and the need to reallocate and redistribute spectrum related to land mobile communications.
However, the Workgroup is concerned that the transitional situation lends itself to loss of monitoring
capabilities because of the following reasons.

• As broadcasters receive digital television frequency allocations and as frequencies utilized by
land mobile radio services expand, the remaining frequencies available for use by medical
telemetry is diminished in both the UHF and the VHF bands. In certain geographic locations,
this issue is very critical.

• Although the FCC granted use of the upper UHF band (470-668 MHz), these bands are still
subject to interference from broadcast and low power television services use. There are
currently no products available on the market which utilize that band and given the risk of
interference from broadcast and low power television in that band, introduction of these
products will be slow at best. Therefore, this grant of spectrum has no practical impact on the
shrinking availability of frequencies for use by medical telemetry.

• Although television broadcasters have voluntarily been notifying healthcare facilities in their
broadcast region of their intent to begin use of different frequencies, these notifications are
not necessarily addressed to the hospital personnel which understand and can react
appropriately to that notification.

Given these factors, the Physiologic Parameters Workgroup is concerned that the potential for interference
still threatens the safety of the patient population. One of the primary purposes of patient monitoring is
early detection of life-threatening physiologic developments so that appropriate intervention can be
rendered in a timely manner in support of recovery. Unavailability of spectrum severely restricts the
clinicians' ability to provide that intervention. The Workgroup finnly believes that the inherent risks to
patient safety caused by the potential for interference and subsequent loss of monitoring capability can
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only be addressed through allocation of dedicated spectrum to medical telemetry. The Physiologic
Parameters Workgroup very strongly supports sole use of a portion of the spectrum and has implemented
a systematic methodology for quantifying the medical telemetry spectrum needs.

3. METHODOLOGY FOR DETERMINING BANDWIDTH

In order to derive the bandwidth required to support the medical community, the Workgroup aggressively
gathered input from various clinical groups. Fourteen hospitals of various sizes in both metropolitan and
suburban/rural areas were surveyed and these hospitals were geographically distributed across the country .
in hopes of obtaining broad representation of various care delivery models. Additionally, various
professional groups including the American Association for Critical Care Nurses, American College of
Cardiology, Society of Critical Care Medicine, American Medical Association, American Association for
Respiratory Care, and the American Association of Cardiovascular & Pulmonary Rehab were asked to
participate in the survey. The list ofparameters contained in the survey was developed in response to
previous customer requests to manufacturers and from initial phone interviews with representatives of the
professional organizations. Sample questionnaires for both the hospital and professional groups are
attached.

4. TELEMETRY NEEDS TODAY

The results of the hospital questionnaires are summarized below.

CURRENT TELEMETRY MONITORING NEEDS
Number of Concurrent

Phvsioloeic Parameter Patients
adult electrocardiogram 200 - 600
pulse oximetrY 16 ·210
obstetrical (fetal/maternal) 0-150
parameters
invasive pressures 17 - 420
respirations 4 - 210
12 sets of episodic data, e.g. up to 500 patients
noninvasive blood pressure,
temperature.



5. TRENDS IMPACTING FUTURE GROWTH

Although the survey data presents a current snapshot of the telemetry monitoring needs, there were
several very immediate market forces that will increase those needs very dramatically in the future. The
Workgroup believes that the unpredictable impact of those market forces has led to a very broad range of
anticipated growth rates (from 3% to over 400% in 10 years) to be reported through the survey process.

The relevant market forces are as follows.

• As decreasing reimbursement encourages further cost containment, hospitals are pressured to
use innovative approaches to monitoring needs. Toward that end, the respondents were
excited about growing capabilities to utilize wireless technologies in support of patient care
because of its inherent flexibility.

• As a cost containment and quality improvement effort, hospitals desire to house patients in the
specialty ward that is most capable of addressing that patient's acute healthcare needs. While
it is not financially feasible to equip every bed in the hospital with a hardwired patient
monitor, it is financially feasible to provide for the patient's monitoring needs via telemetry
at virtually any location in the hospital. Hence, there is an emerging population of patients
that require physiologic monitoring outside of the traditionally hard-wired monitoring wards.
Frequently, the monitoring needs of those patients exceed that of the electrocardiogram that
has traditionally been provided via telemetry. Therefore, there is also a growing need to
include data acquisition from stand-alone equipment, monitoring devices, and therapeutic
devices via telemetry.

• Healthcare institutions aggressively pursue reduction in patient lengths of stay as a means of
achieving cost containment. One of the methods used to achieve a reduced length of stay is
encouraging earlier ambulation while continuing to monitor the patient. This cannot
practically be achieved through use of hard-wired technology.

• Consolidation of health care providers continues to escalate. As these healthcare enterprises
are developing, it is difficult to predict the monitoring models which will emerge within the
enterprise and consequently it is difficult to predict the volume of telemetry services that will
be needed. It is certain that the needs will increase as the telemetry services are consolidated
and begin to monitor patient populations that do not reside on the campus of the monitoring
hospital. These external patient locations may include community based hospitals, .
ambulatory surgery centers, and long term facilities, and may even support home health care.

• There is a new demand for telemetry in the obstetrical environment. Currently, some
expectant mothers need to ambulate during labor in order to promote progression of their
labor. Without telemetry, there is no practical means for monitoring, which places this
population at risk for negative outcomes.

• It is difficult for clinicians to forecast their monitoring needs prior to the emergence of new
technologic capabilities. In other words, prior to the development of a new monitoring
capability, it is difficult for the clinician to anticipate its volume of usage.

6. BANDWIDTH REOUIREMENT TO SUPPORT TELEMETRY NEEDS

._-_.•_._--------_._----_._-



Based on these market trends, the Workgroup realized that the growth of telemetry needs is likely to
increase very rapidly in the near future. In recognition of the need to support this future growth, the
Workgroup attempted to interpret the survey data which represents today's needs with some measure of
reason. For example, the survey data revealed that there is a very broad interest in voice and also an
interest in real-time 12 lead ECG monitoring. In recognition of other potential modalities for supporting
this need, the Workgroup excluded them from the near-term analysis. The Workgroup also recognized
that the respondent hospitals probably would not implement all of the requested parameters immediately
even if sufficient spectrum were provided because of the required capital investment. Additionally,
hospitals that responded with uniquely large volumes for certain parameters were excluded from the
analysis. Using this methodology, the spectrum needs were defined as follows.

Concurrent Patient Required
Physioloeic Parameter Use Model Bandwidth
Electrocardiogram 500 4.000 MHz
pulse oximetrY 250 0.150 MHz
obstetrical parameters 100 1.300 MHz
invasive pressures 300 0.400 MHz
respirations 100 0.025 MHz
12 sets of parametric data 500 0.250 MHz

TOTAL 6.125 MHz

These bandwidth calculations were based on a spectral efficiency of 0.8 bits per second per Hertz (the
current FCC spectral efficiency recommendation) which is better utilization than medical technology
currently affords. As previously mentioned, this bandwidth will not necessarily meet the needs of the
largest of users and certainly will not meet future needs. Based on projected growth rates obtained during
the hospital survey process and the influence of the aforementioned market forces, it is anticipated that
telemetry needs will likely double within ten years. Therefore, to meet the healthcare community's needs,
medical telemetry manufacturers will need to develop mechanisms for more efficient use of the spectrum
in their technologies. Given that most of these manufacturers primarily market monitoring product lines
and secondarily market telemetry product lines, this certainly presents a challenge to the manufacturers.

7. RECOMMENDATIONS

In conclusion, the healthcare industry is certainly not unique in its growing appetite for spectrum or its
need for interference-free communications. Given the inherent risk for patient injury when interference
causes an interruption in monitoring capabilities, the healthcare industry places a very high priority on the
ability to avoid interference. Therefore, the Workgroup is appreciative of this opportunity to poll
representative healthcare institutions in an attempt to quantify the dedicated spectrum needs and has
determined those current needs to be at least 6.125 MHz. The Workgroup believes thafthis amount of
bandwidth will meet the needs of most of the institutions in the short term. Because of the projected
growth related to market trends, even this 6.125 MHz will not be sufficient to meet longer term needs. In
ten years, the spectrum need is projected to grow to greater than 12 MHz. Certainly these projections
will motivate the medical telemetry manufacturers to design technology for more efficient use of the



spectrum. In addition, the Workgroup recommends that the Federal Communications Commission give
careful consideration to these future spectrum needs in making a dedicated spectrum allocation for
medical telemetry. Furthermore, given that the results of the ASHE survey regarding medical telemetry
equipment suggests that hospitals will continue to utilize their existing telemetry equipment well into the
future, an extended transition period is recommended.



ATTACHMENT A
Hospitals Surveyed

BJC Health System
One Barnes Hospital Plaza
St. Louis, MI 63110

Texas Children's Hospital
6621 Fannin Street
Houston, TX 77030-2303

Baylor University Medical Center
3500 Gaston Ave.
Dallas, TX 75246

Huntsville Hospital
101 Sivley Road
Huntsville, AL 35801

Yuma Regional Medical Center
2400 Avenue A
Yuma, AZ 85365

Sutter Health
52nd & F Streets
Sacramento, CA 95819

Society of Critical Care Medicine

Mayo Foundation
200 First Street, SW
Rochester, MN 55905

Washington Hospital Center
110 Irving Street, N.W..
Washington, D.C. 20010

Walter Reed Army Medical Center
6825 16th Street, N.W.
Washington D.C. 20307-5001

New England Baptist Hospital
125 Parker Hill Ave.
Boston, MA 02120

Memorial Heart Institute
Long Beach Memorial Hospital
2801 Atlantic Ave.
P.O. Box 1428
Long Beach, CA 90806

Montefiore/Einstein
111 E:210thStreet
Bronx,NY 10467

Professional Organizations Surveyed

American Association of Respiratory Care

American Association of Critical Care Nurses

American Medical Association

American Association of Cardiovascular &
Pulmonary Rehab

American College of Cardiology

American Academy of Neurology



Professional Group Questionnaire

A letter was faxed to you on October 21 explaining the objectivei & intent of the Medical Telemetry Task Force assembled
by the AHA at the request of the FCC to advise the FCC on future telemetry use.

Confirm Receipt: yes no
If no, obtain fax number for sending copy of letter:

As explained in that letter, one of the objectives of that Task Force is to define the physiologic parameters to be monitored
via telemetry in 5, 10, & 15 years based on the input of various clinical groups. You have been identified as the respondent
for (input professional organization). This infonnation is being gathered via a phone survey of professional groups and
hospitals.

If you could monitor any physiologic parameter via telemetry, what would you monitor? Be careful not to limit your
response to those parameters which are technologically possible today. For example, 12 leads ofECG are not technically
possible via telemetry today, but if it were, would that be a physiologic parameter that you would have a need to monitor
using telemetry? What other parameters do you envision monitoring?

Phvsiologic Parameters

Just to stimulate your thinking further, here are some other parameters that that the Task Force has suggested might be
monitored via telemetry. If the requisite technology and airspace were available, would you see a need to monitor
these parameters via telemetry?

Ph"sioloeic Parameters Use
12 lead ECG Yes no
Arterial Pressure Yes no
Pulmonarv Arterv Pressure Yes no
Central Venous Pressure Yes no
Non-invasive Pressure Yes no
Intracranial Pressure Yes no
Respiration Yes no
Pulse Oximetry Yes no
Continuous Cardiac Output Yes no
Temperature Yes no
Ventilator Data Yes no
Continuous Gas Monitorine Yes no
End Tidal COl Yes no
Gastric tonometry Yes no
Urimetrv Yes no
Balloon pump parameters Yes no
External uterine contractions Yes no
Intra-Uterine Pressure Yes no
Fetal Heart Rate Yes no
Patient Location Yes no
Anesthesia Drip Line Yes no
Intercom/Voice Yes no



Hospital Questionnaire

A letter was faxed to you on October 21 explaining the objectives & intent of the Medical Telemetry Task Force assembled
by the AHA at the request of the FCC to advise the FCC on future telemetry use.

Confirm Receipt: yes no
If no, obtain faJ: number for sending copy of letter:

As explained in that letter, one of the objectives of that Task Force is to defme the physiologic parameters to be monitored
via telemetry in 5, 10, & 15 years based on the input of various clinical groups. You have been suggested as a respondent
for your organization on that issue. The information is being gathered via a phone survey of professional groups and
hospitals.

If you could monitor any physiologic parameter via telemetry, what would you monitor? Be careful not to limit your
response to those parameters which are technologically possible today. For example, 12 leads of ECG are not technically
possible today, but if it were, would that be a physiologic parameter that you would have a need to monitor using
telemetry? What other parameters do you envision monitoring? If those parameters were available to you today via
telemetry, how much would you use. Please respond in terms of patient-days per year.

Phvsiol02ic Parameters Number of Patient-DavslYear

Just to stimulate your thinking further, here are some other parameters that that the Task Force has suggested be monitored
via telemetry. If the requisite technology and airspace were available, would you see a need to monitor these
parameters via telemetry?

Number of Peak
Physiologic Parameter Use Waveforms, if any Data Number Projected Pt-

ofpts. @ DayslYear
once

ECG yes N
0

Arterial Pressure yes N
0

Pulmonary Artery Pressure yes N
0

Central Venous Pressure yes N
0

Non-invasive Pressure yes N
0

Intracranial Pressure yes N
0

Respiration yes N
0

Pulse Oximetry yes N
0

Continuous Cardiac Output yes N
0

Temperature yes N
0

Ventilator Data yes N
0



Continuous Gas Monitoring yes N
0

End Tidal COl yes N
0

Gastric tonometry yes N
0

Urimetry yes N
0

Balloon pump parameters yes N
0

External uterine contractions yes N
0

Intra-uterine pressure yes N
0

Fetal heart rate yes N
0

Patient Location yes N
0

Anesthesia Drip Line yes N
0

IntercomNoice yes N
0

Are there peak periods in the year when you see an increase in patient volume? If so,
define those eak eriods & the % increase in atient volume that ou ex erience.

Please project your growth in 5, 10, & 15 years as a percentage.

Growth Projected Growth
Period (%)
5 "ears
10 "ears
15 "ears

Will you have need to monitor patients that do not reside on your campus? If so, what parameters?

Phvsiologic Parameters
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FINAL REPORT TO THE AMERICAN HOSPITAL ASSOCIATION
TASKFORCE ON MEDICAL TELEMETRY

December 4, 1998

EXECUTIVE SUMMARY

The Spectrum Selection Workgroup was created in response to the potential for .
interference from digital television transmissions and private land mobile radio .
operations to patient-connected wireless monitoring. Changes in spectrum use for
these two services have created uncertainty and concern to medical telemetry users.
To address this concern, this Workgroup's mission was to:

• identify spectrum candidates for future medical telemetry use
• evaluate these candidates against objective criteria
• develop specific recommendations for the American Hospital

Association (AHA), that will lead to the implementation of dedicated,
exclusive spectrum for medical telemetry needs

Three frequency bands are being recommended for dedicated spectrum allocation
for medical telemetry operations. These bands include:

• 608 MHz to 614 MHz (TV channel 37)
• 1385 MHz to 1390 MHz
• 1432 MHz to 1435 MHz

Medical telemetry operation should be considered as "primary" status on these bands,
preventing incompatible transmissions from causing unacceptable interference to
wireless patient monitoring systems.

These three frequency bands are in addition to present medical telemetry
spectrum allocations under 47CFR Part 15 and Part 90 of the Federal
Communications Commission (FCC) Rules. Within this frequency spectrum (174 MHz
to 216 MHz - TV channels 7 through 13; 460 MHz to 470 MHz; 470 MHz to 668 MHz
TV channels 14 through 46), medical telemetry must still operate, but do so as a
"secondary" status user, having to accept potential interference from, and to avoid
creating interference to, "primary" status users.

The additional recommendations of this Workgroup are:

• New spectrum allocations for medical telemetry should permit the use
of flexible communications technologies (e.g. spectrally efficient
modulation schemes, telecommand, non-vital signs data, etc.).
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• AHA should serve as a frequency administrator for the medical
telemetry industry, and interface with the FCC to alert Hospitals and
telemetry equipment manufacturers in advance of new "primary" status
spectrum assigned medical telemetry frequencies.

• The AHA Taskforce on Medical Telemetrv should file petitions before
the FCC to implement these spectrum allocation recommendations.

The use models and technical assumptions documented within this report have
attempted to respond to the clinical community's need for expanded deployment of
interference-free medical telemetry, while also acknowledging the need to promulgate
more spectrally efficient technologies to take advantage of the limited available
spectrum. It is acknowledged there may be current or future products that indirectly may
be considered "medical telemetry". Efforts have been made to consider the
requirements of these communications technologies where possible. However, within
the narrow view of addressing the current issue of potential interference from
deployment of new broadcast television services and from other consumer and·
business-related communications devices, emphasis has been placed on patient
connected monitoring applications (real-time communications between the patient,
his/her instrumentation, and a centralized monitoring/processing site) within the hospital
or a dedicated healthcare facility.

Petitions to implement these recommendations must be promptly filed. To this extent,
this Workgroup stands ready and committed to support the efforts of this process to its
full completion. The uncertainty regarding the FCC regulatory status of medical
telemetry has end-users and manufacturers alike greatly concerned. This uncertainty
can be reduced by the submission of well crafted petitions to the FCC and its expedited
review in the rulemaking process.

This Workgroup is very grateful to the AHA, FCC, Food and Drug Administration (FDA),
National Telecommunications and Information Administration (NTIA), and the many
other clinicians, professional societies, and other Workgroups which have contributed to
our better understanding of telemetry monitoring and the challenges we all face within
the next few years in this important delivery of healthcare information.

Finally, an expression of gratitude must be given to the organizations that employ the
members of this Workgroup, without whose support this industry collaboration would
not have been possible. The gravity of this issue has transcended corporate boundaries
and speaks directly to the issue of public health and safety. In this regard, the spirit of
cooperation has been exemplary.

3



FINAL REPORT TO THE AMERICAN HOSPITAL ASSOCIATION
TASKFORCE ON MEDICAL TELEMETRY

December 4,1998

1. GOALS FOR MEDICAL TELEMETRY SPECTRUM SELECTION

In attempting to consider spectrum candidates for medical telemetry use, this
Workgroup assumed the following goals for guiding its deliberations:

• Dedicated, interference-free, spectrum

Digital television (DTV) services in the VHF spectrum (174 MHz to 216 MHz),
and the desired deployment of more spectrally efficient communications devices
in the Private Land Mobile Radio portion of the UHF spectrum (450 MHz to 470
MHz) have created two threats to medical telemetry operations. The first threat is
the demonstrated potential for disruption of medical telemetry patient monitoring
in both frequency bands. The second threat is the limitation of telemetry
monitoring growth due to medical telemetry's FCC regulatory status
("secondary") in these bands. There is insufficient spectrum for increases in
telemetry channel growth as "primary" users extend their usage of a shared
band.

• Spectrum bandwidth to accommodate 1000 telemetry transmitters

The profile of telemetry patient monitoring is changing. While cardiac patients are
still the largest segment of monitored patients in telemetry, more acute patients
ar~ being monitored, as are the supplemental devices (e.g. ventilators, infusion
pumps, etc.) that support them. It has been observed that many hospitals
currently have in excess of 300 patient-connected transmitting devices in use at
one time. Initial surveys have indicated that within 10 years, medium to large
hospitals will use 1000 patient-connected transmitting devices. With this increase
in acute patient monitoring, other vital signs measurements, in addition to ECG,
will be added to medical telemetry. Accordingly, this additional telemetered
patient data will require suitable spectrum bandwidth for present and future
patient populations. The mission critical nature of this increased patient data
underscores the requirement that a spectrum candidate be dedicated, exclusive,
and free of potential interference.

• Flexible spectrum allocation to accommodate different applications

Clinical users will drive different applications for medical telemetry.
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Hospitals will use technology to reduce risk to patients through more applicable
and efficient monitoring, and to contain costs of healthcare delivery, while
improving the quality of patient outcomes through better diagnostic and
monitoring data. Any spectrum candidate for medical telemetry must therefore be
flexible enough in its technical and FCC regulatory attributes to support, rather
than limit, the different types of communications applications that can meet the
end-user's goals.

• Ease of transition to new spectrum for existing telemetry users

Some consulting firms have estimated the value of medical telemetry equipment
installed in U. S. Hospitals to be in excess of $100 million. The ASHE survey of
some 500 hospitals shows the median age of this equipment to be approximately
3.5 years; the mode is 1 year. Given a depreciation period of 10 years for this
type of equipment, it is clear that transition to another frequency could be very
costly to hospitals. The only way to avoid this cost is to extend the transition
period of these new bands and choose the new bands in such a way as to allow
some salvage of the hospital's basic investment.

2. TECHNICAL REQUIREMENTS FOR MEDICAL TELEMETRY
SPECTRUM SELECTION

Five major technical requirements were established for use in selecting appropriate
spectrum candidates. These requirements reflected the themes outlined in the goals
above and provided a framework for comparing spectrum candidates.

• Communications Reliability

The proposed spectrum must not have in-band or adjacent band users that
create interference to medical telemetry operations. Medical"telemetry monitoring
is performed 24 hours a day, and cannot tolerate interference. Decisions,
ranging from patient treatment choices to immediate care interventions, can be
compromised by an unreliable communications link. The desired spectrum
candidate must offer the expectation that the possibility of interference will be
remote.

• Spectrum Attributes

Spectrum attributes considered include the amount of available bandwidth, its
contiguity, and the suitability to support mUltiple modulation and transmission
schemes for spectral efficiency and frequency re-use. Further consideration was
given to domestic and international allocation status.
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• Propagation Characteristics

The physical transmission path loss (the attenuation of the radiated telemetry
signal through the air and the physical structures within the hospital) of the
proposed spectrum candidate was evaluated relative to the current predicate
medical telemetry bands. The noise floors (the level of other undesired signals
from atmospheric, space, or man-made sources, from which the desired
telemetry radio signal must be extracted by the telemetry receiver) and
susceptibility to multi-path fading (the propagation properties of two or more
electromagnetic waves from the same telemetry transmitter that interfere with
each other to attenuate the desired signal at the telemetry receiver) were also
reviewed. These characteristics have direct impact on recurring cost of
ownership (e.g. battery costs) and initial installation and equipment costs (e.g.
upgrade/migration feasibility, antenna system deployment, receiver complexity).

• Safety Considerations

This requirement took into account the amount of RF radiated power that the
patient, as well as other sensitive medical instrumentation would be exposed to.
In general, the higher the operating frequency, the more radiated power is
required to overcome additional path loss.

Specifically, the Workgroup reviewed ANSI/IEEE C95.1-1992 for the maximum
permissible partial body exposure allowed for an uncontrolled environment. In
order for the proposed spectrum solution to meet this requirement, the energy
that, in the transmitter in the proposed spectrum solution would need to radiate,
must be lower than the C95.1 limit.

The Workgroup also examined the potential for each of the proposed spectrum
candidates to require telemetry products to generate field strengths in excess of
3 volts per meter (refer to the international electromagnetic susceptibility
standard of EN60601-1-2). These fields could create possible electromagnetic
interference to other medical devices.

• Product Implementation Considerations

The final requirement is the availability of commercial RF components and low
cost field support instrumentation. This is required to bring new product to market
in a timely fashion, and to facilitate the site survey/installation process.

3. WORKGROUP INPUTS
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The Spectrum Selection Workgroup obtained input from the liaison organizations (FCC,
FDA, NTIA); informal discussions with members of the wireless local area network
(LAN) and radio astronomy communities, and other Workgroups chartered by the AHA
Taskforce.

• Definition of Medical Telemetry

Using the definition that" ...wireless medical telemetry is the measurement and
recording of physiological parameters and other patient-related information via radiated
bi or unidirectional electromagnetic signals contained within a healthcare facility or
extending beyond to other buildings and locations...", this workgroup focused the
spectrum selection process on real-time communications between the patient, his/her
instrumentation, and a centralized monitoring/processing site. Other communications
devices (e.g. pagers, etc.) used within a healthcare facility not directly meeting this
definition were not considered as part of this spectrum selection process.

• Parameter Use Models

The Clinical Parameters Workgroup developed a model for monitored parameter usage
and duration by conducting a survey. The survey was administered to geographically
dispersed hospital administrators, biomedical engineering directors, principal clinicians
responsible for medical telemetry, and clinical professional organizations. Repeated
below is a summary of the results from this survey.

CURRENT TELEMETRY MONITORING NEEDS
Concurrent Patients

Phvsioloeic Parameter
adult electrocardiogram 200 - 600
pulse oximetry 16-210
obstetrical (fetal/maternal) 0- ISO
parameters
invasive pressures 17 - 420
respirations 4 - 210
12 sets of parametric data up to 500 patients

Concurrent Use Number of Required
Physiologic Parameter Model Concurrent Bandwidth

Waveforms
Electrocardiogram 500 3 4.000 MHz
Pulse oximetry 250 I 0.150 MHz
Obstetrical parameters 100 3 1.300 MHz
Invasive pressures 300 2 0.400 MHz
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Respirations 100 1 0.025 MHz
12 sets of parametric data 500 0 0.250 MHz

TOTAL 6.125 MHz

This use model is based on' the assumption of 500 concurrently operating telemetry
transmitters today, and a 0.8 bit per second per Hertz spectral efficiency metric
currently recommended by FCC (see 47CFR 90.203, Section 3). This results in a
spectrum bandwith requirement of 6.1 MHz (note that nearly 10 MHz is in use today for
25 kHz channelized telemetry units in the UHF band, and approximately 12 MHz in use .
for 100 kHz channelized telemetry units in the VHF band). This amount of spectrum is
expected to double to more than 12 MHz if one considers a growth in 5 to 10 years to
1000 telemetry transmitters. Thus, a potential spectrum band candidate must have at
least 6 MHz in available bandwidth.

• Spectrum Candidates

The following frequency bands (MHz) were considered for use for medical telemetry
operations:

o 174-216
o 216 - 220
o 328 - 335
o 402 - 406
o 450- 470
o 470 - 668
o 608 - 614
o 746 - 806
o 902 - 908
o 1385 - 1390
o 1432 -1435
o 2385 - 2390
o 2390 - 2400
o 3650 - 3700

4. EVALUATION OF SPECTRUM CANDIDATES

The attached spreadsheet below summarizes the evaluation on the final spectrum
candidates. Earlier candidates were dismissed due to their potential for in
band/adjacent band interference; inadequate bandwidth; their current FCC regulatory
status; undesirable path loss and power requirements; or limited merchant market
support for off-the-shelf RF components.
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Consideration Issue Band in Question

Weight 608-614 608-614+ 1385- 2385-
1390 2400

Cost
Initial Cost 3 5.00 5.00 2.60 2.00

Equipment
Installation
Upgrade costs

Cost of Ownership 5 5.00 5.00 3.40 1.00
Disposable cost (batteries, etc.)
Licensing

Cost of migration of any current users 3 4.20 3.67 2.20 1.50
Data Reliability

Vulnerability to interference 5 4.60 3.67 4.20 3.50
Intentional

Co-channel interference
Unintentional Interference

Level of noise floor
Adjacent band

Susceptibility to multi-path fading 5 3.80 4.33 3.00 2.00
Use Model Issues

Size of transmitting device 3 4.20 3.67 4.60 3.50
Impact of transmitting frequency

on human tissue/cells 5 4.60 4.33 4.00 1.67
Heat generation 5 5.00 7.50 3.00 3.50

Technical Considerations
Bandwidth availability 5 2.60 4.33 1.80 4.50
How contiguous is the bandwidth? 3 4.20 3.67 3.80 5.00
Power consumption of transmitting device 5 5.00 5.00 3.40 1.00
Radio network topology (cellular or distributed) 1 4.60 4.33 3.80 3.00
(less important)
Suitability of various modulation/transmission 3 4.20 3.67 3.80 4.00

schemes (spread spectrum, GMSK, etc.)
(less important)

Ease of site survey/infrastructure installation 1 4.20 3.67 3.00 2.50
(less important)
Radiation efficiency 5 3.00 3.00 3.80 3.00
Applicability of "off-the-shelf' components 3 5.00 5.00 3.80 2.50
(ease of implementation)
In-building transmission efficiency 3 5.00 5.00 4.20 2.00
Applicability of two-way communications 3 4.60 4.33 4.20 4.50
Ability to support latency requirements 5 4.60 4.33 4.60 4.00
Ability to support spectral reuse 5 3.40 2.33 3.80 5.00
Allowable ERP 3 4.33 4.33 3.00 1.67
Time to market 5 4.60 4.33 2.20 1.50

Regulatory Considerations
Likely availability of band (strength of 5 4.60 1.67 3.80 3.50
competition)
Current incompatible users of band 5 4.60 1.67 3.00 3.50
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Extent of changes needed to FCC rules 3 4.60 3.00 3.00 2.50

Weighted Ranking 408.00 376.50 319.80 267.83
SMI Ranking
HP Ranking
MQ Ranking
VC Ranking
TCH Ranking

Comments on 608 - 614 MHz (TV 37):

420
344
422
419
409

394
322
376
o
o

306
234
316
335
405

254
252
266
251
o

o multiple component vendors available with off-the-shelf parts
o requires frequency coordination around radio astronomy facilities as

defined in 47CFR 2.106 (US 311)
o telemetry can be compatible with radio astronomy
o currently authorized for medical telemetry by FCC 97-379
o band is not internationally harmonized
o estimated path loss is 6 dB greater than that at 470 MHz
o measured indoor path loss was 3 dB greater than that at 470 MHz
o spectrum surveys revealed low noise floors in Workgroup member

locations

Comments on 608 - 614 + MHz (TV 14 to TV 46):

o similar characteristics to 608 MHz to 614 MHz
o medical telemetry already granted "secondary" status
o unused television channel spectrum near TV 37 may be available on a

"secondary" status basis in regional areas where use of TV 37
bandwidth is exceeded or areas of the country where "radio quiet"
zones exist and coordination for "primary" status may not be available

o unused TV channels in this band may be used by LPTV without
notification

Comments on 1385 - 1390/1432-1435 MHz:

o multiple component vendors available with off-the-shelf parts
o band has geographic exclusion zones affecting AK, AL, AZ, CA, FL,

10, MD, NC, NM, NV, OH, UT, VA, WA (See NTIA web-site for Final
Spectrum Reallocation Report, Appendix F of NTIA Special Publication
95-32)

o grandfathered radars shut off after 2008
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o band is not allocated in Regions 1 (Europe, Africa) and 3 (Australia,
East Asia)

o estimated path loss is 17 dB greater than that at 470 MHz
o spectrum surveys revealed low noise floors in Workgroup member

locations

5. RECOMMENDATIONS

Given existing exclusion zones and frequency administration requirements around the
two proposed dedicated candidate bands, and the prospect that growth for medical
telemetry will need more than 12 MHz of spectrum once 1000 telemetry devices are
required, the Spectrum Selection Workgroup makes the following recommendations:

• Medical telemetry should seek "co-primary" status for the 608 - 614 MHz band
(TV37), and "primary status" for 1385 - 1390 MHzl1432 - 1435 MHz band.

• Current Medical telemetry spectrum allocations (174 - 216 MHzl460 - 470 MHzl470
MHz - 668 MHz) should continue. Existing users of this equipment who are not at
risk of interference from "primary" status users may still use these bands under
existing rules.

• The American Hospital Association (AHA) should serve as the frequency
administrator for the medical telemetry industry. In this capacity, AHA can speak for
the Hospital users and their spectrum needs. Further, for those Hospital users
whose spectrum needs exceed the bandwidth capacities of the above dedicated
primary status bands, AHA can advise manufacturers and end-users on clear,
"secondary" spectrum status, and alert end-users when these bands may be
licensed by primary status users (such alerts will be necessary to permit these
medical telemetry "secondary" users to gracefully relocate to other acceptable
spectrum). This role is needed to give medical telemetry single point representation
in spectrum allocation discussions and facilitate industry migration to the dedicated
frequency bands.

• All new spectrum allocations for medical telemetry shall permit the use of flexible
communications technologies, including, but not limited to, bi-directional
transmissions (telecommand), spectrally efficient modulation schemes, and non-vital
signs data (e.g. voice).

• The Spectrum Selection Workgroup strongly urges the AHA to retain legal counsel
for purposes of promptly preparing and submitting petitions embodying the intent of
these recommendations.

11



FINAL REPORT OF THE
EDUCATION WORKGROUP

December 17, 1998



AHAIASHE Medical Telemetry Educational Task Force Report

Members of the Education Workgroup:

Joe Martori
(Chairman)
Executive Director
American Society of Healthcare Engineering
One North Franklin (Suite 2700)
Chicago, IL 60606
Office: 312-422-3801
Fax: 312-422-4571
Email: jmartorl@aha.org

Joseph P. McClain, Ph.D., FASHE
(Co-Chairman)
Director
Clinical Engineering
Walter Reed Army Medical Center and the
North Atlantic Regional Medical Command
PO Box 59215
Washington, DC 220012-9215
Office: 202-782-3048
Fax: 202-782-8158
Email: mcclain@ix.netcom.com
(Note: American Society for Healthcare
Engineering Member (ASHE»

Andrew J. Burger, M.D.,
(American College of Cardiology

Representative)
Non-Invasive Cardiology Laboratory
Baker - 3
BI Deaconess Medical Center
1 Deaconess Road
Boston, MA 02215
Phone: 617-632-8955
Fax: 617-632-0920
Email: aburger@bidmc.harvard.edu

Paul Sherman, Biomedical Engineer
Veteran's Administration
NESC
2350 Market Street, Suite 100
St. Louis, MO 63103
Phone: 314-425-4950
Fax: 314-425-4996
Email: Pau1.Sherman@med.va.gov

The Education Workgroup's Mission: To educate the medical and/or health care community
about EMI and how to minimize the risk to patients.

The education workgroup believes that the following initiatives could be implemented to educate
the health care community about EMI:

• Health care Societies need to establish partnerships to share specialty information on areas
that impact across the societies. In other words, although it is needed for health care
engineers to present current information at society meetings, (ASHE, IEEE, AAMI, ACCE,
etc.), it is necessary to present this information to the direct patient care and administration
societies that would include physicians, nurses, hospital administrators, etc.

• AHA, ASHE, and ACC will establish lesson plans for health care institutions to assist them
in the training of their employees on electromagnetic interference. This same information
will be forwarded and nursing schools in an attempt to assist them in establishing the
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appropriate curriculum for these learning institutions.

• AHA, ASHE, and ACC will establish an executive level Power Point Presentation on
electromagnetic interference in order to further assist their members to manage the risk.

• The possibility of establishing video as well as interactive computer education on
electromagnetic interference is also under consideration.

The education workgroup believes that the following suggestions could be implemented by .
hospitals and other health care facilities to increase the educational awareness of the health care .
institutional staff on Electromagnetic Interference:

• All new employees should receive an EM! briefing within the first 30 days of their
employment to ensure awareness of the risks involved in this phenomenon.

• Briefings for users to include clinicians and the nursing staff should be conducted
annually by the area supervisor to maintain awareness -- Documentation should be
maintained by the supervisor to validate the employee's competency relating to EM!
issues.

• Repair personnel should be trained on the proper equipment servicing to ensure EMC
equipment integrity is maintained. Only subject matter experts should conduct
training.

• Other ways to learn more about EM! is by using the following:

Libraries
Publications
Professional Societies
Internet

• The FDA has a World Wide Web page on EM! located at
''http://www.fda.gov/cdrh/emc/'' which is an outstanding educational tool.

• Even small libraries can be a wealth of information, many publications (e.g. Test &
Measurement World, Evaluation Engineering, Wireless Systems Design, NASA Tech
Briefs, etc.) can be used as sources. However, for more authoritative sources,
professional Engineering Societies can be utilized (e.g. ASHE, ASME, IEEE, ACCE,
AAMI, SPIE, etc.).

Education on Preventive Measures
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The following is a list of possible preventive measures that can be taken:

• The use of cellular telephones, two way radios and all other portable radio frequency (RF)
generating devices should be prohibited in patient equipment dependent locations (PEDL's).
PEDL's are areas where interference induced equipment malfunctions (cardiac and apnea
monitors, ventilators, infusion pumps, defibrillators and alann systems) have the potential to
cause serious injury or death to the patient.

• The use ofRF transmitting devices should restricted from within 3 feet of any electronic
medical devices. This is based on the eleven month risk assessment performed at Walter
Reed Anny Medical Center, which clearly indicated that interference from equipment within
this range had the potential to sufficiently interfere with equipment operation.

• As outlined in a proposed Ad Hoc test procedure from the FDA's C-63 document, "Whether
or not a medical device meets minimum electromagnetic immunity standards, assuring that
the medical device is not exposed to ambient RF fields that exceed its radiated immunity, can
help prevent interference problems. This can often be accomplished by maintaining physical
separation between the medical device and RF transmitters. While the field strength to which
a medical device is exposed can only be determined accurately by precise RF measurements,
if the radiated immunity of a medical device and the peak effective radiated power of a
transmitter are known, the distance to be maintained between them to help prevent
interference, referred to as the "protection distance," can be estimated within approximately
an order ofmagnitude".

• Other areas of possible restrictions are loading docks, emergency room driveways and any
areas where the use of possible vehicular radios and phones could cause equipment
degradation. Vehicles that may cause problems are delivery trucks, taxies, etc. that use high
powered radios or cellular devices for mobile communication. Consideration may be given
to have pay phones available on loading docks to allow delivery personnel to contact their
dispatcher without utilizing their wireless devices.

• All radio frequency producing electronic equipment ordered for use in the medical treatment
facility should be approved by the medical equipment service and repair manager/supervisor
to ensure that the equipment conforms to EMC standards and maintain the projected area of
use for electromagnetic compatibility prior to the purchase order going to the contract office.
The medical equipment service and repair manager/supervisor should be given the authority
to restrict the type of equipment purchased in order to minimize the risk. Equipment
purchased should conform to appropriate EMC standards. International Electromechanical
Commission (lEC) standard 601-1-2 specifies a general immunity test lev.el of3 Vim. More
specific EMC requirements may be specified in product-specific standards. Equipment that
meets these standards can have a higher or lower immunity. Therefore, the medical
equipment service and repair manager/supervisor should examine the EMC test report to
determine the pass/fail criteria used and how the medical device performed during the test.
Specifications and/or the SOW (Statement of Work) involving the procurement of new
equipment should require manufacturers conformance to IEC 601-1-2.
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• The medical equipment service and repair manager/supervisor should establish a
methodology, possibly by the use of a data base program, to track NPF (No Problems Found)
to determine the possibility of a an EMI causation. Equipment service personnel should
report incidents ofNPF to the medical equipment service and repair manager/supervisor.

• All equipment users and service personnel should follow the manufacturer's
recommendations for avoiding electromagnetic interference as outlined in the appropriate
literature.

• Equipment servicing personnel and contractors should ensure that shielding is not defeated or
compromised during servicing. The use of manufacturers specified replacement parts; cover
plates, screws and hardware must be adhered. Short cuts such as leaving out part of cover
plate-mounting screws and shielding off to allow rapid re-entry to the device internal
components must be avoided.

• The biomedical equipment service and repair manager/supervisor for the medical treatment
facility (hospital, medical center, etc.) should be responsible for the installation and servicing
of all medical or non-medical equipment, communication systems, computers, LANS or any
other potential RF emitting device that can be co-located near and around medical equipment.

• Rooftop RF transmitters found to disrupt the perfonnance ofmedical devices within the
facility should be removed. If it is impossible or impractical to remove these sources, then
shielding to windows and the facility should be considered if excessive equipment
degradation is encountered.

• Users who may have witnessed EMI problems, incidents or anomalies that may have
electromagnetic interference implications and should report them to the proper authorities.
(i.e. Chief, Clinical Engineering, Biomedical Engineering, BMET, Risk Management or
whomever is the appropriate biomedical equipment manager.)

• Health care employees who have a need for wireless communication should give
consideration to using low powered cellular phones in lieu of walkie-talkies.

• Proper precautions should be taken for equipment on emergency power specifically during
emergency power generator testing due to the fact that power surges and interruption can
cause conductive EM!.

• Large hospitals of HMO might consider establishing an EMI Overwatch Committee
reporting through the clinical staff to the Board of Governors or Medical-Treatment Facility
CEO.

• Preventative measures can range from the simple to the complex. Since many of the EMI
problems are associated with the commercial electrical power distribution systems and since
most electronic equipment is connected to commercial power systems the concern for power
quality has increased by both providers and users of electric power. This problem has been
aggravated as modem electronic systems incorporate embedded computers, microprocessors
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and other complex solid state components. These devices operate at low energy levels and
high speeds making the very susceptible to electrical power noise. However, at the same time
they often contribute to the power noise levels in the system as well. The tenn power quality
is commonly used within power utilities in regard to power related EMI problems. High
quality indicates a lack ofpower line disturbances. Therefore, a power quality audit is
important to know and understand as a baseline measurement.

• The primary purpose of a grounding system is the control of undesirable electrical currents,
fault currents, electrostatic discharge currents, high frequency noise currents, etc. To improve
the perfonnance and reliability of the required electronic load equipment to acceptable levels,
it is often sufficient to follow the National Electrical Code (NEC) safety requirements and
nationally recognized engineering practices (e.g. ANSI. IEEE) and guidelines (e.g. (Fedenll
Infonnation Processing Standard (FIPS» and correct obvious deficiencies in the AC power
wiring and grounding configuration and correct poor wiring installation methods.

• Electromagnetic Shielding is the process whereby susceptible devices are encased in
materials, usually metals to prevent stray RF from entering and interfering with the intended
design of the device. In some instances, the rooms themselves are shielded that house a
particular device from stray RF and also to prevent the device from interfering with other
devices (e.g. MRI). This is usually designed by the manufacturer or the Biomedical Engineer
to shield a component from stray RF (e.g. a TV monitor used in an MRI suite is being
affected by the magnetic field, a properly designed box placed around the monitor can correct
the situation).

Cooperation with other Agencies

a) Hospital Departments
b) Outside Agencies
c) Professional Societies

For total coverage in the hospital all departments must be on board as a source of infonnation,
infonnation is a two way medium. Therefore your number one source of cooperation lies in your
own institution. Outside agencies such as JCAHO, FDA, ECRl, etc. are also excellent sources of
infonnation and testing data. Again professional organizations such Engineering, Nursing and
Medical societies are also avenues for assistance.
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APPENDIXm

PROPOSED RULES

I. Part 2 ofTitle 47 of the Code ofFederal Regulations is proposed to be amended as
follows:

Part 2 - Frequency Allocations and Radio Treaty Matters; General Rules and Regulations

1. In Section 2.106, the Table ofFrequency Allocations is amended by revising the
entry for the 608-6141\.1Hz band by adding the Wireless Medical Telemetry Service as co
primary and by revising the entries for the 1385-1390 1\.1Hz, and 1432-14351\.1Hz bands by
adding the Wireless Medical Telemetry Service as co-primary.

II. Part 15 ofTitle 47 of the Code ofFederal Regulations is proposed to be amended as
follows:

Part 15 -

Section 15.242, subsection (a) is amended to read as follows:

§15.242 Operation in the bands 174-216 MHz and 470-668 MHz.

(a) The marketing and operation of intentional radiators under the provisions of this
section is restricted to biomedical telemetry devices (i) for which either equipment authorization
has been completed or, if applicable, an application for equipment authorization has been
granted, and (ii) which is employed solely on the premises ofhealth care facilities.

III. Part 90 of Title 47 of the Code ofFederal Regulations is proposed to be amended as
follows:

Part 90-

Section 90.267(a)(5) is amended to read as follows:

§90.267 Assignment and use of frequencies in the 450-470:MHz band for low-power use.

(a) Any regularly assignable frequency in the 450-470 MHz band listed in the tables in
Subparts Band C of this part may be designated by the frequency coordinators as a low-power
channel in a defined geographic area. These channels are subject to the following conditions.
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(5) A hospital or health care institution holding a license to operate a radio station
under this part may operate a medical radio telemetry device with an output power not to exceed
20 milliwatts for which either equipment authorization has been completed or, if applicable, an
application for equipment authorization has been granted. All licensees operating under this
authority must comply with the requirements and limitations set forth in this section.

IV. [A new] Part _ ofTitle 47 of the Code ofFederal Regulations is proposed as follows:

Part _ - Wireless Medical Telemetry Service

§ _.1 Scope. This part sets out the regulations for licensed Wireless Medical Telemetry
Devices operating in the 608-614 MHz, 1385-1390 MHz, and 1432-1435 MHz frequency
bands.

§ _.3 Definitions.

(a) Authorized health care professional. A physician or other individual authorized
under state or federal law to provide health care services, or any health care facility operated by
or employing individuals authorized under state or federal law to provide health care services, or
any trained technician operating under the supervision and control of an individual or health care
facility authorized under state or federal law to provide health care services.

(b) Health care facility. A health care facility includes hospitals and other establishments
that offer services, facilities, and beds for use beyond 24 hours in rendering medical treatment
and institutions and organizations regularly engaged in providing medical services through
clinics, public health facilities, and similar establishments, including federal, state and local
governmental entities and agencies for their own medical activities; but the term health care
facility does not include an ambulance or other moving vehicle.

(c) Wireless medical telemetrY transmitter. A transmitter which measures and records
physiological parameters and other patient-related information via radiated bi or unidirectional
electromagnetic signals in the 608-614 MHz, 1385-1390 MHz, and 1432-1435 MHz frequency
bands.

§ _.5 Eligibility. Authorized health care professionals are permitted by rule to operate
transmitters in the Wireless Medical Telemetry Service without an individual license issued by
the FCC. Manufacturers ofwireless medical telemetry devices and their representatives are
authorized to operate wireless medical telemetry transmitters in this service solely for the
purpose of developing and manufacturing such equipment for, demonstrating such equipment to,
or installing and maintaining such equipment for, duly authorized health care professionals.
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§ _.7 Authorized locations. The operation of a wireless medical telemetry transmitter under
this Part is authorized anywhere within a health care facility. This authority does not extend to
mobile vehicles, such as ambulances, even if those vehicles are associated with a health care
facility.

§ _.9 Equipment authorization requirement

(a) Wireless medical telemetry devices operating under this part be must be authorized
under the Declaration ofConfonnity procedure prior to use or marketing, pursuant to the relevant
sections in Part 2, Subpart J of this chapter. In addition to the requirements of § 2.1077 of this
chapter, the manufacturer of a wireless medical telemetry device intended to operate under tIlls
Part must include in its Declaration ofConfonnity a statement that it will provide each user
thereof with a compliance statement in accordance with §2.1 077 and a Fonn _ [THE
REGISTRATION FORM] that has been completed with at least the following infonnation:

(1) the frequency range(s) used by the transmitter (for wideband devices) or the
center frequency of the transmitter (for narrowband devices);

(2) the modulation scheme used; and
(3) the field strength or the effective radiated power of the device.
(4) the name and address the designated frequency coordinator for the Wireless

Medical Telemetry Service.

(b) The following statement shall be placed in a prominent location in the instruction or
user's manual furnished with the device, or, alternatively, shall be placed in at least _ point
print on the container in which the device is marketed, or may appear on a label conspicuously
placed on, and pennanently affixed to, the device:

Installation and operation of this equipment requires the prior registration with the
frequency coordinator designated by the Federal Communications Commission for the
Wireless Medical Telemetry Service.

§ _.11 Registration.

(a) Prior to operation, any authorized health care provider who desire to use a wireless
medical telemetry device must first submit a registration fonn (FCC Fonn ---> with the
frequency coordinator designated by the Federal Communications Commission for the Wireless
Medical Telemetry Service. The registration fonn must contain the following infonnation:

(I) frequency range(s) used (for wideband devices) or the center frequency of the
transmitter (for narrowband devices);

(2) modulation scheme used;
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(3) effective radiated power or field strength ofthe device;
(4) number of transmitters for which registration is being requested;
(5) legal name of the authorized health care provider;
(6) location of transmitter (coordinates, street address, building);
(7) point ofcontact for the authorized health care provider (name, title, office).

(b) An authorized health care provider shall notify the frequency coordinator by
submitting FCC Fonn _ whenever a medical telemetry device is pennanently taken out of
service, unless such device is replaced with another transmitter utilizing substantially the same
technical characteristics as those reported on the effective registration. An authorized health care
provider shall maintain the infonnation contained in each registration current in all material .
respects, and shall notify the frequency coordinator when any change is made in the location or
operating parameters previously reported which is material.

(c) The registration ofwireless medical telemetry equipment shall be effective for a tenn
of 5 years from the date of registration (which shall be the date on which the registration
infonnation is entered into the frequency coordinator's database). Any registration may be
renewed for additional 5 year periods by submitting a FCC Fonn _ with the frequency
coordinator.

§ _.13 Frequency coordination.

(a) is designated to coordinate the usage of the 608-614 MHz , 1385-1390
MHz, and 1432-1435 MHz bands for operation ofmedical telemetry devices.

(b) The frequency coordinator shall process registration fonns submitted by authorized
health care providers and maintain a central data base of all infonnation submitted by authorized
users which shall be available for public inspection at all reasonable business hours, and at any
other time as the frequency coordinator may allow.

(c) It shall be the sole responsibility of each authorized user of a wireless medical
telemetry device operating in the 608-614 MHz, 1385-1390 MHz and 1432-1435 MHz bands
to detennine by reference to the database maintained by the frequency coordinator for this
service that there are no other licensed systems whose operations could affect, or could be
affected by, the proposed wireless medical telemetry operations. To the extent that an authorized
user detennines by reference to the database maintained by the frequency coordinator for this
service that other licensed systems will affect, or are likely to be affected by, the proposed
wireless medical telemetry operations, such authorized user shall take reasonable steps to contact
the operator of any such licensed systems, as identified in the database, and to resolve any
anticipated interference problems with such licensed operator before initiating service on the
proposed medical telemetry system.



33

(d) Any health care provider or health care facility that fails to register a wireless medical
telemetry device operating in the 608-614 MHz, 1385-1390 MHz and 1432-1435 MHz bands in
accordance with the provisions of this Section shall be responsible to take reasonable steps, and
shall bear any costs or expenses, necessary to resolve any interference problems that may be
created with any other licensed operator, even if the other operator initiated service on the
proposed medical telemetry system after the non-registered system was already in operation.

§ _.15 General technical requirements.

(a) Power limits.

(1) In the 608-614 MHz band, the maximum allowable field strength is 370 mV
per meter as measured at a distance of3 meters, using a quasi-peak detector.

(2) In the 1385-1390 MHz and 1432-1435 MHz band, the maximum allowable
field strength is 740 mV per meter as measured at a distance of3 meters, using an averaging
detector at a 1 MHz bandwidth.

(3) Field strength should be measured over the entire occupied bandwidth of the
device.

(b) Limits on undesirable emissions.

(1) In the 608-614 MHz band, out-of-band transmissions are limited to 200
j..i.V1m, as measured at a distance of3 meters, using a quasi-peak detector. Manufacturers should
note that a quasi-peak detector function indicates field strength per 120 kHz ofbandwidth ± 20
kHz. Accordingly, the total signal level over the band operation may be higher than 200 j..i.V/m.

(2) In the 1385-1390 MHz and 1432-1435 MHz band, out-of-band transmissions
are limited to 500 j..i.V1m as measured at a distance of3 meters usin.g an averaging detector at a 1
MHz bandwidth.

(c) Emission types. A wireless medical telemetry device may transmit any emission type
appropriate for communications in this service.

(d) Channel use.

(1) In the 1385-1390 MHz and 1432-1435 MHz bands, no specific channels are
specified. Wireless medical telemetry devices may operate on any channel within the bands
authorized for wireless medical telemetry use in this part.
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(2) In the 608-614 MHz band, wireless medical telemetry devices utilizing
broadband technologies such as spread spectrum shall be capable of operating within one or
more channels of 1.5 MHz each, up to a maximum of6 MHz , and shall operate on the
minimum number of such channels necessary to avoid harmful interference to any other wireless
medical telemetry devices.

(3) Channel usage is on a co-primary shared basis only and channels will not be
assigned for the exclusive use of any entity.

(4) Authorized health care professionals, in conjunction with the equipment
manufacturers, must cooperate in the selection and use of frequencies in order to reduce the
potential for interference with other wireless medical telemetry devices, or other co-primary
users.

(e) Frequency stability. Manufacturers ofwireless medical telemetry devices are
responsible for ensuring frequency stability such that an emission is maintained within the band
of operation under all of the manufacturer's specified conditions.

(f) Wireless medical telemetry devices are subject to the radiofrequency radiation
exposure requirements specified in § § 1.1307(b), 2.1091, and 2.1093 of this chapter, as
appropriate. All equipment shall be considered to operate in a "general population/uncontrolled"
environment.

§ _.17 Type of communications.

(a) All types of communications are permitted, on both a unidirectional and bidirectional
basis, including voice, data, video and telecommand, provided that all such communications are
related to the provision ofmedical care.

(b) Operations that comply with the requirements of this part may be conducted under
manual or automatic control, and on a continuous basis.

§ _.19 Specific requirements for wireless medical telemetry devices operating in the 608
614 MHz band. For a wireless medical telemetry device operating within the frequency range
608-614 MHz and that will be located within 32 km of the very long baseline array (VLBA)
stations or within 80 km of any of the other radio astronomy observatories noted in footnote US
311 of § 2.106 of this chapter, operation is not permitted until the frequency coordinator
specified in § _.ll(a) has, upon receipt of a registration Form __, coordinated with, and
obtain the written concurrence of, the director of the affected radio astronomy observatory.
Upon obtaining such concurrence, the frequency coordinator shall notify the end user that
operation is permissible. The National Science Foundation point of contact for coordination is:
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Spectrum Manager, Division ofAstronomical Sciences, NSF Room 1045,4201 Wilson
Boulevard, Arlington, VA 22230; tel. no. (703) 306-1823.

§ _.21 Specific requirements for wireless medical telemetry devices operating in the 1385
1390 MHz and 1432-1435 MHz bands. Due to the critical nature of the communications
transmitted under this part, no authorized user may operate a wireless medical telemetry device
in the 1385-1390 MHz and 1432-1435 MHz bands unless it has first determined by reference to
the database maintained by the frequency coordinator for this service that there are no federal
government radar systems whose operations could affect, or could be affected by, the proposed
wireless medical telemetry operations. It is the responsibility of each licensee to make such
determination prior to operation.



APPENDIX IV

FREQUENCY COORDINATION IN THE WIRELESS MEDICAL TELEMETRY
SERVICE

Consistent with the provisions ofSection 332(b) of the Communications Act, the
Commission has recognized the value of utilizing frequency coordinators for each radio service,
group or pool of frequencies in the PL1-.1R Service to check applications for completeness,
accuracy and compliance with the applicable FCC rules; identify the most appropriate frequency
for the operation of the respective transmitters; and make recommendations of such frequency to _
the FCC, which would review the materials and issue the license. Because the applicants for
spectrum will typically receive a "protected service area" with their license, and therefore the.
application process has the potential to be adversarial in determining the availability of
appropriate spectrum, a strong frequency coordination process is critical to spectrum
management. Indeed, coordinators in the PL1-.1R Service typically are called upon to assist the
Commission in resolving post-licensing conflicts, and to provide a single, nationwide point of
contact with the Commission for licensees in the services for which they are the coordinator.

For a number of reasons, the Task Force does not anticipate that users of Wireless
Medical Telemetry devices will require such a strong, centralize coordination process. Rather,
the Task Force believes that frequency coordination in the Wireless Medical Telemetry Service
should be limited to the maintenance of a centralized database, with each user, aided by the
manufacturer of the devices being operated by that user, responsible for determining in the first
instance that its proposed operations will D.Q! create interference to other licensees already
registered with the designated frequency coordinator. The Task Force believes that such a
"register/database check/install" approach, managed through a centralized database management
system, can be extremely effective in preventing interference to licensees in these bands,
particularly in light of the very low powered transmissions that characterize the devices operating
in this service. The goal of this unique coordination system would be to accommodate all
reasonable uses of the available spectrum in a variety of closely-spaced health care facilities,
while avoiding unacceptable interference to neighboring health care providers and/or other
licensed services.

The frequency coordinator's key responsibility would be to maintain an accurate
engineering database of "licensed" wireless medical telemetry transmitters, identified by number,
location, emission type and output power. No user of a medical telemetry device operating in the
Wireless Medical Telemetry Service could operate that device unless, and until, it had filed a
registration with the frequency coordinator. Each user would be responsible for determining, in
advance of installation, whether its new devices were likely to cause or be susceptible to
interference from devices already registered in the coordination database; the Task Force is
convinced that health care practitioners will be highly motivated by their desire to avoid
interference to assure that this determination is made.
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If, on review of the information in the database, interference was likely to occur from or
to other registered devices, the proponent of the newly registered device would bear the
responsibility of coordinating with existing users to avoid the interference. This may include the
exchange of information between the proponent and existing licensees and associated
manufacturers ofmethodologies and software for use in perfonning studies and engineering
evaluations ofpotentially conflicting technologies, to assist in determining appropriate criteria to
be applied in calculating the potential for interference at particular locations.

However, if interference occurred to any device that was IlQ1 registered in advance with
the frequency coordinator database, the operator oflhm device would have no protection frOm
newly installed transmitters, and in fact would be required to resolve any interference problem at
its own expense. The Task Force believes that this penalty will act as a significant deterrent to
non-registration, as the failure to register would, in effect, lower the licensee's status to a
"secondary" nature as to any subsequent installations within its area.

Consistent with the approach used with other land mobile frequency coordinators the
frequency coordinator would be subject to certain rules for the processing of registrations, to
assure that all health care facilities and providers were able to obtain non-discriminatory service
at fair and reasonable fees. In this regard, the Task Force believes that any fees charged by the
frequency coordinator must be subject to review by the Commission upon any complaint that
suggests that the fees do not reasonably reflect the cost ofproviding the services envisioned for
the frequency coordinator.

The Task Force recognizes that establishing a frequency coordinator to perform even the
limited database management functions contemplated herein could implicate the Federal
Advisory Committee Act (FACA). However, the statute by which Congress authorized the
Commission to use frequency coordinators in the private mobile and fixed services area provides

. that "[a]ny advisory coordinating committee which furnishes assistance to the Commission under
this subsection shall not be subject to the provisions of the FACA." We believe that the
proposed frequency coordinator falls squarely under the provisions of this statute, and it should
be clearly created pursuant to Section 332(b) to avoid any inference to the contrary.


